Highly stable core-surface-crosslinked nanoparticles as cisplatin carriers for cancer chemotherapy.
Cisplatin is a potent anticancer drug with low solubility in water. A new type of highly stable polymer micelles, namely core-surface-crosslinked nanoparticles (SCNPs) made from amphiphilic brush copolymers, were evaluated as the carrier of cisplatin. Cisplatin could be loaded in the SCNPs with poly(epsilon-caprolactone) (PCL) cores and hydrophilic poly(ethylene glycol) (PEG) or poly[2-(N,N-dimethylamino)ethyl methacrylate] (PDMA) shells with high loading efficiency (approximately 90%). In vitro cellular uptake experiments indicated that both SCNPs could be easily taken up by SKOV-3 ovarian cancer cells. Both cell proliferation assay and IC50 measurements indicated that cisplatin encapsulated in the SCNPs had much enhanced cytotoxicity to the cancer cells compared to free cisplatin. The positive charges on the PCL/PDMA SCNPs promoted the cellular internalization of the nanoparticles, resulting in higher cytotoxicity of cisplatin in these SCNPs. The IC50 of the cisplatin encapsulated in PCL/PDMA SCNPs was as low as 0.01 microg/mL, lower than that of cisplatin in PCL/PEG SCNPs and free cisplatin.